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* -ft, 

SSE3t»^Ofiaftt6 0 OTC&TKiHN* $ftTv>*£fc£#«fc-r*W#£lffilft<a 

mtmmmmm±i/ } ) 3 HuiEM*fiit±, b*ti;jr%#ri* (eot) ^3. 0 

z. t i&WLt-t ztitmasL 1 xi± 2um^m 0 

[W«4] 

tulEM-fk^-r y N 2 , N H 3 , N 2 H 4 O 9 *>^fc < t i> — ««m_h^ <b & %>% 

X(±H 2 +N 2 <D'&^%fa, *5v»li, ^fih^H e, N e, A r , Kr, XeOi 

1 M3 *>v»-r*i**-£SEIRtf>:£8:o 

5 ] 

HiffEBHt*^ y -fit, O2 > Os > H 2 0, H 2 0 2 Xti-ftL^^H e. Ne, Ar, 

im&m 6 ] 

5 e VJaTtcK5E-r-6^4:S:#«fc-rs»*^l^;M5 0-5 *> v^-rtt^-^IE«0^fife 0 
[W*JM 7 ] 

BuiEM^a^ffii v u 3 y mummer y yt±, ituiE^if jho ~> 3 

HulEM-ft^x y 7°t±, HufE^M^^^itL^iyfEM^i^T-o^i^ffi^j^^-trS 
X 1 0 1 4 c m" 2 m± 1 . 5 x 1 0 1 5 c m - 2 WTC^-SJ: v fc, &mi%W*Mffl1- 
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10 0 0 1 ] 
[0 0 0 2 ] 

t&^MO S (Metal Oxide Semiconductor) M^ i Mit^^<7)n& 

LS I ^**f-ft^itr3i£-e(±. MOS F^y'^^y- h m%Wk<DmWl$ 2 nm£ 
[0 0 0 3 ] 

titzi/*) =>ymRzmmjjx^ m^^yKm%nm%yxmitLxf^^tix^tzi)K *<n> 

[0 0 0 4 ] 

Hi gh-k) zmmmt lx&7 £ t^;ft$ttrv^ 0 +-c*>v'j n^^ftm^v'; 

=J>^MibMti^*<7)^«#^T-^M1-^yn-t^ t©»tt^^9 x.K, P + P o 
[0 0 0 5] 

v'J3>Mi> My'^^iiftlWhLtfi, t>*-T (nh 3 ) Rlf^e 
;-/7> (SiH 4 ) iC V D ft^ 3 7°7 X v C V Dft^ i: J; ^ y 'J n >li± 

^y'j 3 yw.im*mm-f&i] : {i: j ?, i^nh 3^<Dmm^wm^xM-m^ s o o 

-12 0 OVixmrnLmitin^Mf^ir^^m^. y'J^ylSlcl^^Iv^ 

[ttl^m 1 ] #12 0 0 2 - 1 9 8 5 2 2 
[#&^C0H^] 

[3&^ft¥& Li^t^ EM] 
[0 0 0 6] 

L^L&7^£>, >lcoJ; ^ ^^/t^^77•S't-■ff^$n^^bM(±^ S i 0 2 HI^Jt^Tlglf 

we^-r & %zt tf&m ztix^& 0 z tziibummLxm*^m.m*m\irz> 
^ymm*^m^mztix^&T-m.tyi)mmkz&^^m*&t) . : <%^m& 

[0 0 0 7] 

[mm*ffiik-$-z>tztb<7>^wci 

[0 0 0 8] 
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TttfiE^t* r ? X^BufEmiL* r- -y X(±, mU®&mMfo*3ift£}<0±.i,zmW. Ltff 

Iiy'j3>^ fyfEM!l!(±, mfbM^»M¥ (EOT) ri*3. OnmttTK^J: 
iufEM^xy^OV'Xliet^^ Lw D 
miB.it * 7- y 7li, flUtf, N 2 , N H 3 , N 2 H 4 ©H^< t i>-m.WM±.frh 
t£&%.W, Xi±H 2 +N 2 <DWL J k%fa. fr&^lt. W^He> N e, A r, K r, X 

fEmftAx ^ 7°(±, mz.tt, 0 2 , 0 3 , H 2 O, H 2 0 2 XH^iibZH e, Ne, A 
r, Kr, Xe, N 2 O 9 < fc-**Jtt±05Cfr-C*3WL^:i!R^ftfli:S:^a^ 

[0010] 

5 e VtHTr^t^-tWt Lv» 0 HfriEfcfc&Mteti v 'J a^*-^*, HulEm^^T" 
y X(±, HulE^f I<Ov 'J n>Mv a >BftSE-fkitt ol^liiS^ffill-Coai*^** 
ri* 5 % WTOIS ic & <2> J: -) K&^JgC^aftjg fcfljfli-f & - £ L v-> 0 itjfEMlfc* x y 

■fa, mmfcmm*tz^tti&mtmmm*<D^mmi)m®m&n-e3 x 1 o 1 4 c m- 

2 J£Lhl. 5X1 0 1 5 cm" 2 tlTC4^i9i:> M3H#H£$!lflJ-*-& £ Lv» 

O 

[0 0 1 1 ] 

[l&BJO^m] 
[0 0 12] 

RiCii:#t?i, Lt«fflt4i t fcnrflgfcllL ttOfiSS l$ttOT*I 
[0013] 

JilT, Lt©^7X-7jHIii (JilT, r^IHttJ tv^ 

o) lOO^ilft0ffi^#ILti»i:^t§o H 1 ti\ J5tiSi 1 0 0 OfE 
n&Bfffil3 WI l 0 0 It ram^^f «t -5 K, H^L&v^'f * a^H^^X 

tt«»afc«u«tts*L, aii^7XvMif) ioi, «mo.s*#i 02, $ 

J## CU±1R«£) 10 3, 104, #*jfA3& 105, )±7tJpgn#ti 106, If 

*#3BX»iffiffliftiS«¥a 10 7, ? Dift«t«&#RXtiW«**^J«il&¥e 1 0 8 £ 

ft&Mtti 0 2i:WLTy?X7j(ii*itt. 

[0014] 

•^>f ^n«LH^«(tt, ^!lx.{i\ v^** hn^fb&i), #UxJ2\ 2. 45GHz<7)-7^ 
^nt^H4t-5 0 lit, *^fi, 0. 8 GH z75/M2 0 G H z <D&mfr ? njfc 
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[0 0 15] 

M 1 til 1 15 ft:#L a (± -e- ft -r ft 1*1 1 x 9 x v & -c & o r & , su o x 9 x v -c & o r & 4 

[0 0 16] 

/7X7j|IIi 0 1 (4, tt&Uftl 0 2 SrJRiWLrK^3U4«BE8ll*T"r-tt«Lai6 
#1 0 2(:y7X7|lI^itI^^^o 0 1 fc*3V»"Ctt, tftilftl 0 

o 

[0 0 17] 

1 0 2 (4, 1 0 3 tCfcM^ft^o £-353&**fttf, £f## 1 0 3 (4i§5$ 

wai^TOuflHR^ftr 4 v> 0 ^#i o 3(4, y^x^jaiii o iMx*fi£ft, « 

1 0 2 *J}*t5 9 
[0018] 

S1HJ1 0 4(4, £-^&^7>M?tJ&£ft, #!lx.(4\ 6 0 OtttT, Mz-l*. 2 0 Ot: 

m±4 o orj^To^stcigL^zaj^n^^ft^o ziniftu o 4»±, smwi 
o 3 <d um * Mfc-r h : &m m t , asm a* w l £ ss ss as k * * 4 -? k , mz. 

o 

[0 0 19] 

6 o o°cj^Tt l£<t>(4, mux&z tmM*izmz%mzfrtz^mw^i£iikZi%mL 
xwmitzm^i-z>frhx$)Z> 0 mnz y y'j3^ B wo**n> (b) wj> (p) 
offitiifig^fftt^^to — jrk. ftHMttis o o°cJii± (ii#i o o ovmm x 
ftfrti&o -ftdtttT, 9 6 o oraict^ t , tEifc^&7& $ 8 o o 

[0 0 2 0] 

#*&A8B1 0 5(4. ^Xvjilll 0 1 0±g|UCI£(t<bft, ^^Xv^ifflO^ 

^77X7^111 o i a „ #x*A«Bi o 5(4, #*tt*&#M£«>--«-e*> *k 

^^##£(4, ^ttl&agfc, ^>Xt, 7X70-^^^-7^ -ft^^®M-r 

s^iAt^^*, w ?umz£ i)ie?nt^X7X7^^/^?)jii^ 

^mXf^^^-r^o X^Xv-coifiji^^i/ccOXc*!)^^^ < t i>M'Xm^X e ^A r , 
Hei ¥<7>%iifX LX i> 4 v> 0 tt£JSte#fcv»<0^tStfa.«# 1 0 2 

#-£-f> ttz, mML^1-^<DX^J?um£Am<v77X^M:}c&mZ±.g-1rZ>c\ttf 

4 v^ 0 

[0 0 2 1 ] 

fflt^o ttliftl 0 2*^t*IfeIt*iW^i: Ltl±, 0 2 , 0 3 > H 2 0 
, H 2 0 2 , NO, N 2 O, NO 2 tetrfmfbti. SMSftl 0 2 ^IMl^lit 
SSffctttf* t LT(4, N 2 , N H 3 , N2H4,^H^Wy7f> (HMDS) 
, H 2 +N 2 Oil^&ttfc^J&^f &ft*o ±JE LfzX n (C. ^^^I^li, He, 
Ne, Ar, Kr, Xe, N 2 O 9 *»^* < t i> -««J^±0^#T"#f? L^a^flt^ 

mfiE# 2004-3009989 



ftm 2003-389876 



^-v: 4/ 



[ 0 0 2 2 ] 

j±t>mmmmi o 6 1±. ^xvmi o i ^T^uijsasKKttfeft, /±7jpn# 

10 6a, H^L&v»JE#tl\ X^f>'7'l 0 6 b ^^0^ L & vMMfPffi t &KflE;fotS?fi! 
ftiSriJSti, H^Liv>WllP«H % I^*V7'1 0 6 b^I^L^^^ ^5X7* 
111 0 1 OEE#£^m-f £ff;fofH ? ^?MlK&£ 4 9 ^7Xv|Hl 0 lOE 
^^#OPf1#*^^p^1-^GE^JPM# 1 0 6a (1?!jxJ£, VAT»Offi*Pfi«fi6ft* 

1 0 6^Lt, /7Xvj|Ill 0 lOMEJtMi^LtE* 
izffel|ip-r^ 0 /±7J(4, SFi L< (4, 1 3mP aMl 3 3 0 P a^fSH. «t Ijjffi L< (4 
. 665mPa^?>665Pa Oti^lit^^ 0 I^f ^^1 0 6 b li, ^ilf, * 
— 7 (TMP) IZJ: Vfflj&Ztl, ffl7jiL%:y<^y V? 9 > I? (Dl±?) 

HSAj^HhLTy7X7j|||l 0 1 Kg*c$*lT^* 0 
10 0 2 3 ] 

mmwmi o 714, v>f ^ DiMiJj^ft^? n^v>f 7 nt^ 7*7X7^11 1 0 

[ 0 0 2 4 ] 

y Mt¥^^"r 7D$Mft 1 0 8 (4, v-T * Dg^ilM. 1 0 7 HMt 
X7X7JIIU 0 1 K#A-*-S«fH*#U h#4S^^^«-e^>, 

SET-* -So $H^70Dg7 , 7X7ftIgil 0 0 Km^hti&^-ffiL^J 9 n?£ 

§ S^ttflJx.**:*, 2»m^Oi*iv>A 1, Cu, Ag/Cu^;*L/:SUS^W s f 

[0 0 2 5] 

0lJxJ4\ 7. D y MtTO^-f ^ o«[fti^#a 1 0 8 ifiT, P y hft*t»31HW**«[*-C 
1 0 7SI<7)I$i(:fi^:J:§SI^^Mt^o xny h7>ftli, fl!);U4\ 

[ 0 0 2 6 ] 

wt, tikmrnm i o o j: zmmm (mmm) mmmfczmszmz.Lx^^x 

mm-f&o iir\ if^©RCARO f , *7 y^ftCi OOTifciltifKfcLfctfci**) 
^7L/:ttlift 1 0 2 7^J#£r 1 0 3 ti& 0 ^K, EE^MtiMft 106H 

Lt7*7X7jiIgi 0 1 l*I^*^J#^i-^o M^T, ifT.m^^m^Lt^^^JVy' 
■hmuZti, -?X7u-=i> Y^-y^^LX^mif^tim^mmXii^mX^l 0 5 
*f.7*5X7j{iII 1 0 1 US A$^^c ^i:, J±7Jf^# 10 6a *HLtX7X7 
®MM 1 0 1 \H*Wrfc<DE.t}bzi%W-t-Z> 0 ifz, ^4 Z nW8££.M 4 0 v-f ^ n&fc, v 
'fXntftl^, ilMl 0 7HrLT7 , 7X7|iIil 0 lfcflM&U X^Xvft 

11 1 0 1 rtT7*5X7S:||4$t4o * n 1 0 8 1*1 * tifz^^f 9 

UX7X7MIH 0 lKzgA^tu ilMl 0 7<7)$I$:gISt LTfS^1-^ 0 
i<7)*®^{4. BMgl-a-xny MWeT^L, ^WfeWBLblbWrt & o 

m#^4 ^^X7Xv^4iti. 0 y^XT^jan^wT-ftae^v^-cfta^s: 

«F^A<»«t?#*o ifc, ****»*friS«Stc»«-*-*o-C, l^Sg(iX7X74l 
«^«bSin& fc»a»Hg:T-r*rt:*, fVW^^^-y^Witi^o X7X7^« 
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[0 0 2 71 

^ttSffi-cjiStftgLJi Uf^yi i oo) ifeK^xjEfc^aiL ragtag c^-r? 
/i 200) ^fi 1 ^ <D^mM. i o i tcjsv^rM'fb^at^kMaoM^^if ^ 
frz>mj-zm2 zmztrmw-tZo z\zx\ 02 (i, mwrn^^t^m-r^tz^'Dm. 

Iffffidt^^o HI2 (b) li. M-fbMI£o3£&LM#: 1 0 2 <7)«H&Ur lit * £ 0 13 2 

(c) t±> s^^gfe^^Mff i o 2 omai&iifffiii^^-So 

[0 0 2 8] 

M L/:Ii^7Xv 2 0 5 ^tMII4 1 0 2 Cilf ^ : t C J; o t , m 2 (b) 

tzTjk-tx 9 o 2±n->'j ^ym.\YM2 o i ^Mt^o pjimommoi' 

si i o i rt£j^5c<z>jE;foKf»jftp-*-ao m^t> ^ pfettii&#e i o 8 x *) mmfom 

-7 2 0 6 ^tjlSS# 1 0 2 HHfl-f * d i o T, m 2 (c) K^ci" i o fc, 

mw\ o 2±cv'j n ym.itWk*^v i^mmim mmm 2 0 2 K5fcs-*-* o 204 

fi^raH^m^T^^o «i»Sltf>Slff«\ »i L<(i, S*fl:Rft#SI9 (Effect i 
ve Oxide Th i c kn e s s : EOT) 3. On m&TX$>& Z\ tfffti Lv^ Q 
[0 0 2 9] 

^nMfmiz&^x, va&m&iti o 2±iz&mztitzi/*) ^>m.itm2 o 1 imm<D 
&mzx Q&j&zfLtzmtmtmm^ h^imri o 2 1 v>j ^ymitm2 0 1 to 

x>xu yf^y vt LtfftL^isis^t L 
tss 9 o l l & * ? «b 7° y x -7 M^Mxfim k if t> tt * 7° y x -7 $h b^axfi ^ is v » 
t\ Sl^>^4o^v^^X9X-r^#MS^^fffti-^M^^Jg^ 1 @e^J^S«^;L, 

> ts^-u^^ x^-mt-r zt&iz-sv^y w,^r t/mmmj-m <o&&w*> * m 

m-rz> 0 Zb!<zmqnzft&~rz>yyyi) yy^y VZr&ils-fz z\ tx% %-Wm\lL*?mfcm 

[0 0 3 0] 

*nmmxi±, y-j ^ymitmzj&mirz-Lmzfto&mw.t, m^xwutzft 

> /■< - 4: « x. * 9 * * - jtz$:<Dgtm * m ^mmj&i&iimfr h mtxm Kiiito- 

A©«/n7^|T**^„ ®i'>XfAli, ^7XvfeH3 0 1 7 1 7XvMSl 
3 0 2 t , 3fe#n- K13 0 3 t, JR^M 3 0 4 t, «xii#^3 0 5 i £^l)-&o X^X 
v$!IS13 0 1 #0*3 0 2 (i, H 1 tCTj^MS^g 1 0 0 ^fi> &«n- KM 3 0 3 fi 

> KIftfeitOfe*IS#l 0 2«itSo M£i§M3 0 4 (i, K^a^i 0 2 £i£ 
&*I1&%mm^&L (n#y h) «:fl|xTi^«:«l«l-r4a^L*v»W«iaJ«:*i-a 0 Kg 

^3 o 5»i, 3 6 os@gpri^istttii#i o 2 fcfitffcfttfifts&u x^xv 

iS!3 0 0 2, jfcc>*K, »*n- KM 3 0 3 t OF^ T'^M*^ 1 0 2 £§tt 

K-Ti t^pl^^^t^*1-^,o «tiiM3 0 4 fc*3S#g:3 0 5IJ, tvzw- y-jufj: 

[0 0 3 1 ] 

ift^Hisv^Tii, HK^S3 0 5 (igfcaH&T&^tt&Mtt 1 0 2 Sr^n- KM 3 0 
3Xfi-eolfe?>te*fl^^$ttIRi9 , 7*7X^113 0 1 Iz&X-f&o X7Xv^li 
3 0 1 attftLMflci 0 2 KX^X-^Sft&Sfcfi^o X9X^M<kfea^tc«Jii^3 
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0 5 it. SMIlft 1 0 2^^7X7^113 0 U^fltJRi), /7X7IH3 0 2 
UiiA-f£o 7 , 7X7ji!ilI3 0 2 1ittllftl 0 2C^7X7|ftli^% 7*7 
X^fLMMUj$;§3M£3 0 5(i, MMfrl 0 2 ^^7X7)51113 0 2 7><b5:lt 

Ifn-Kl3 0 3i:Mt^o 
[0 0 3 2 ] 

[0 0 3 3 ] 

iMBMt:&lz.6 0 orJ^TOja^T^anrfg^y^Xvyn-t^^fflv^Tt*, &«&c*t 
t & £ t tfte < »jW'ft»c^5=ar«v»«^o^ffiOj»tf 4 -6 - t if* v> 0 

[0 0 3 4 ] 
[0 0 3 5] 

t Ltti, ->-7xie^7 7X7i^m ?s^«i^oen*n^-f § ^xo^^ft, x 

[0 0 3 6] 

tu ^ * # o o +^ v > mw$ * # & # , k * tc -g- * & <7> #*-fi t± 

m&&"?3 X 1 0 1 4 c m - 2 W._t 1 . 5 X 1 0 1 5 c nX 2 \>XT-?3b2>c\ ttmt Lv> 

o 

[0 0 3 7] 

&±<7>£ 1 iZLXMf&Ztltzi/ 'J n >M<tM{i. MISFET (Metal Ins 
ulator Semiconductor Field Effect Transis 

t o r) <Dr-h&mm. <&wiMi sunt,** vm^o**'**' 

ffiv*40K#at?*&<a*±$Si&(*>£ fc; Hf0 2 , Z r 0 2 lf<Z>HKi*v^m^&3#o h 

1 g h -kI<DWJ 7/f <h LTJBv^&mc i>Umx*$>2> 0 High- k*tf±, A 1 „ 
Hf, Zr, Ti, T al$Z3E}&frt-rz>&mmk ! &>}&2>^te'?:tib<Dis 'J X- MH, X 
t±Y, La, Ce, Pr. Nd, Gd, Dy, Ho, Y b m *±$Lfrt f &ifa±m$fcik%!} 

[0 0 3 8] 

^1^1 1 0 0 Hfc^T, J: 19 ©JE-C&S-f JS#f6^¥S*fflv>T<> Av» c 
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[ 0 0 3 9 ] 

[mmm 1 1 

[ 0 0 4 0] 

feS^g l 0 0(O~mt Lt, S3 &ctf1--7^ ? n^y^X^MIM 1 0 0 A*mm 
tzo 10 8At±, v^^ot^ilMi 0 7'^^LT7'7X7^aii 0 1 A^:*At 

- <^mm^ z ^ l , £ g& *t o x t± ^#011 u a pi - o# ct^?/^ 

7 h £ft Lrv^ 0 
[0 0 4 1 ] 

^ u -7 MtM^Sit^M 1 0 8AI1, TEIO^E- K-C\ |*]M©ra<7>-+ft7!> ? 2 7 m 

mX9 6mm (1=1*1^*15 8. 8mm) , ftfOcf-L^l 5 1. 6mm (— JHftti 

SSSMfcSifctf 1 0 8 AWHffiKH, v>f ? Djtty^Xvjftli 1 0 1 A^#A"f 
<7)^n-7 M ? 7TM$ftTv^ 0 H±, K£4 0mm, (B4mm©ffijgT, tp^Eti 

t) j 15 1. 6mmOfiti:, felt^fc 6 0° WRBT 6 $ o * n 7 hfjhftife 

SitfSf 108AC(i, 4 Efi-t, ^filteiKr&ll, T^fVW-^-, 2. 4 5G 

h z ^itov^r^n^mii pfhj^) jwwrcBMBSfL-cv**,, 

[0 0 4 2] 

|g$(La*#l 0 2 t LT(±8 >f >fPl#IS B B a y'J mmtL 10 0. ®tfc$U 0 n 
cm) *&MLfz 0 Or, Mli^l 0 2^7°7Xy^Hi 0 1 'MRS! U 1 
0 3±KRBLfco iOi ^illS^l 0 2 £ 1 0 4 KJ: «9 3 0 0 "C izijaWkRXf 

mzi-tzo 

[0 0 4 3] 

#Cfc, 1 0 1 l*HCN 2 ^i 2 0 0 scc m<DmAXmXL, ffi^P^Hflt 1 0 

6 iZ&tft>tLltE.Jjm&ft 10 6a ORJJS&IHgU Ml 1 0 1 ft<Df±t}$: 1 3 3 P a 
izUWLtZo *<D&, 2. 45GHz, 1 kWOvOn^ivOnSMfSl 

0 s A&trssmfteB 1 0 7 zirLxymm. 1 o 1 i*jk$:au ^X7p^iHt„ 

[0 0 4 4 ] 

$1111 0 lR^I^f'/T'fl 0" 3 P a i-e+^KJIrSSI^ £1t ott, o 
2 #"*£200scc mOlitlAU l±7Jp^# 1 0 6 a 0||fjJFg;£p3g; L> 1 
0 0 OPaC^Lfco -e©^2. 4 5 GHz, 1 kW«v^^n$l^ 

^^^^nSiMi OSI^llM-l 0 7^LTJ&I11 0 lrti:tAL7*7X 
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